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IMMUCELL CORPORATION     May 22, 2014 
BUILDING ADDITION  
APPLICATION FOR SITE PLAN REVIEW 
CITY OF PORTLAND PLANNING DEPARTMENT 
PORTLAND, MAINE 
Project No. 14326 
 
 
DESCRIPTION 
 

Immucell Corporation is a light industrial business, producing livestock related food 
products, and biotechnical supplies.  The existing two-story manufacturing facility, 
located on Lot 3 in the Evergreen Industrial Park off Riverside Street, is housed in a 
23,583 sq.ft. building, comprised of the following uses: 

-Existing Office Use   3781 sq.ft. 
-Existing Storage/Mechanical  3093 sq.ft. 
-Existing Unfinished/Open Area 5050 sq.ft. 
-Existing Manufacturing Use  11,659 sq.ft. 

 
The proposed two-story 7,290 sq.ft. building addition, consisting of storage and loading 
area, will bring the total building area to approximately 30,873 sq.ft. 
 
On the site, the developed areas are primarily truck maneuvering drives and employee 
paved parking.  Approximately 3,360 sq.ft. of new bituminous pavement will be added, 
including relocation of 8 parking spaces and addition of 7 spaces. The parking count on 
site will increase from 32 spaces to 39 spaces.  The renovation of the truck yard will also 
remove approximately 2490 sq.ft. of existing impervious gravel and replace it with grass. 
 Since all of the new building and most of the new pavements are replacing existing 
impervious surfaces, the total increased impervious surface following construction will 
be only approximately 870 sq.ft.   
 
Property 
Owner/developer is:  Immucell Corporation 

56 Evergreen Drive 
Portland, ME 04103 
Contact: Michael Brigham 
Tel.  207-878-2770 

 
Zone:    Industrial – IM 
Lot size:   1.39 Acres 
Soil Type:   Scantic Silt Loam (SCS mapping) 
Net Impervious Increase: 870 s.f. 
Impervious Site Ratio: 71.2% (75% Allowed) 
Building Height:  26 ft. (75 ft. Allowed) 
Front Setback:   125 ft. (25 ft. Required) 
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Side Setback:    35 ft. (25 ft. Required) 
Rear Setback:    30 ft. (25 ft. Required) 
 
 

SEC. 14-527.g. LEVEL II FINAL WRITTEN STATEMENTS 
 
1.  Construction management plan.   Anticipated Construction Schedule:   

 
July1, 2014:  Erect silt fencing and catch basin filter sacks downslope of 

earthwork areas. Begin removal of existing pavements, and 
begin earthwork for building addition. Provide stone 
construction exit. 

 
July 15, 2014:  Install underground utilities and storm drainage system.  

Re-grade site and vehicle maneuvering areas.  Complete 
building foundation, and begin erecting structure. 

 
July – Sept. 2014: Provide erosion control and dust control throughout the 

summer. 
 

Sept. 1, 2014:  Complete paving on truck dock area and relocated parking. 
 

Sept. 15, 2014: Finish loaming and seeding all grass areas. Plant 
landscaping materials. Clean and maintain silt fence and 
erosion control measures throughout the site. 

 
Oct. 17, 2014:  Complete building addition, install equipment, and begin 

occupancy.  
   

Oct. 31, 2014:  Clean-up around site; repair disturbed areas with seed and 
heavy winter mulch.  Remove erosion control measures 
where stabilization is complete. 

 
 

2.  Transportation Standards:  There is no significant change in site traffic anticipated 
due to this small building addition. A maximum of five additional employees are 
planned for this expansion, and no additional truck traffic is expected.  
Approximately five truck deliveries per month are expected. There is therefore, no 
need for a traffic study.  

 
Sidewalk:  A Waiver is requested from the City requirement for a sidewalk to be 
placed along the Evergreen Drive frontage.  The industrial park was developed with 
no sidewalks, since there is no expectation for pedestrian access.  Also, the strip 
along the street right-of-way, on both sides of the property line, is a vegetated 
drainage channel, that is a major component of the street and site drainage system.  
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Filling-in this channel for the construction of a sidewalk would incur major storm 
drainage system reconfiguration and expense. 
 
Loading Area:  The truck loading dock will be oriented to face the street, rather than 
the side property line as current.  This will allow better access without exiting over 
the neighbor’s driveway to the south.  Small daily delivery trucks can drive onto the 
lot, then back up to the loading dock.  Larger trucks and tractor-trailers will need to 
back straight in from the street, since there is not sufficient turning radius on-site.  
All trucks then will be able to exit straight out though the existing south driveway. 
 
Parking:  Of the existing 32 parking spaces currently on the site, eight of the spaces 
on the southeast side will be moved slightly easterly to allow better truck access.  
An additional 7 paved spaces will be added to the parking strip to raise the total to 
39 spaces on the site.  The City ordinance requires 10 spaces for Office Use(3781 
s.f./ 400s.f.) plus 28 spaces for Manufacturing Use(27,092 s.f./ 1000s.f.) = 38 spaces. 
 One additional space is being provided for employee and visitor use. 
 
Bicycle Parking:  A bicycle rack for securing a minimum of 8 bicycles will be 
placed near the front of the site, in an existing impervious area.  The City ordinance 
requires 2 bicycle spaces for every ten automobile spaces(39 space/10)x 2 = 8 
spaces.  

 
3.  On this small 1.39-acre industrial park lot there are no known significant natural 

features or habitats.  The lot is almost entirely developed with building, pavement, 
and mowed lawns.  The grassed drainage easements to the north and east of the 
building will continue to channel the storm runoff to the existing drainage swales to 
the northeast. 

 
4.  For drainage and storm water narrative and design, see attached Storm Water 

Management section.  
 
5.  For drainage and storm water narrative and design, see attached Storm Water 

Management section. 
 
6.  No known City Master Plan is available for this industrial site. 

 
7.  The proposed building addition will require additional capacity from the following 

utility services:  
 Water:  See attached letter to Portland Water District. 
 Sewer:  See attached letter to Portland Public Services. 
 
8.  The proposed building addition will add approximately 2 cubic yards of recycled 

cardboard each month. One recycling container for cardboard will be located beside 
the trash dumpster, in front of the new addition in the paved truck maneuvering area.  
The dumpsters will be in a fenced enclosure, screened from view from Evergreen 
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Drive, and screened from the easterly neighboring industrial building by a row of new 
evergreen trees. 

 
9.  NFPA 1 code summary and City Fire Department standards.  See drawings A1 and 

F1 for code summary. 
 
10. Section 14-526 design standards relating to transportation are discussed in #2 above.  
     
    Lighting: 

The existing site is lit from wall-pack lights on the building.  Additional 
wall-pack lights will be added to the new building addition.  These fixtures will 
have cut-off features, as shown on the data sheets attached in the Lighting section. 

 
11. Additional HVAC equipment for this building addition meets applicable emissions 

standards, according to the manufacturers.  
 
12. No State or Federal regulatory permits are needed for this small addition.  This small 

1.39-acre total parcel is far below the DEP Site Location Permit threshold of 3-acre 
impervious; and the total impervious area addition of 870 s.f. since 2005, is far below 
the DEP Stormwater Permit threshold of 1-acre.  There will be no disturbance of 
wetlands or streams, which could trigger a DEP and Army Corp Wetland or NRPA 
Permit. 

 
13.  Financial Capacity: Immucell Corporation intends to fund the project through its 

‘Cash and Investments’ account, which was $5,472,000 at the end of March this 
year.  A letter of commitment from Immucell is attached in the Financial 
Capacity section. 

     Technical Capacity: Immucell Corporation owns and operates the existing 
manufacturing building and site facilities on their lot, and this proposed 
manufacturing addition will be operated by the same staff. 

 
14.  Along the northeasterly property line is an existing City of Portland drainage 

easement; and along the southeasterly property line is an existing City of Portland 
drainage and sewerline easement.  There will be no significant changes to these 
easements, that will affect their continued use as easements. The northeasterly 
easement will be re-vegetated where there is currently gravel; and the southeasterly 
easement will have a shallow vegetated storm water filter swale and new evergreen 
screen plantings installed. No new easement will be created. 
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=24,940 sf   53.89% Impervious   Runoff Depth>1.78"Subcatchment 1S: Truck Yard
   Flow Length=150'   Tc=3.3 min   CN=89   Runoff=1.37 cfs  0.085 af

Runoff Area=24,450 sf   79.88% Impervious   Runoff Depth>2.13"Subcatchment 2S: Driveways/Street
   Flow Length=265'   Tc=2.6 min   CN=93   Runoff=1.57 cfs  0.100 af

Runoff Area=17,010 sf   55.32% Impervious   Runoff Depth>1.63"Subcatchment 3S: Back Parking
   Flow Length=185'   Tc=3.0 min   CN=87   Runoff=0.87 cfs  0.053 af

   Inflow=2.74 cfs  0.184 afReach 1R: Watershed Analysis Point 'A'
   Outflow=2.74 cfs  0.184 af

   Inflow=0.87 cfs  0.053 afReach 2R: Watershed Analysis Point 'B'
   Outflow=0.87 cfs  0.053 af

Avg. Flow Depth=0.40'   Max Vel=4.00 fps   Inflow=1.57 cfs  0.100 afReach 3R: Pipe
18.0"  Round Pipe   n=0.010   L=335.0'   S=0.0051 '/'   Capacity=9.76 cfs   Outflow=1.43 cfs  0.099 af
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Summary for Subcatchment 1S: Truck Yard

Runoff = 1.37 cfs @ 12.05 hrs,  Volume= 0.085 af,  Depth> 1.78"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr 2 Year  Rainfall=3.00"

Area (sf) CN Description
* 13,440 98 Paved & Roof
* 3,800 89 Gravel

1,800 74 Pasture/grassland/range, Good, HSG C
5,900 74 >75% Grass cover, Good, HSG C

24,940 89 Weighted Average
11,500 46.11% Pervious Area
13,440 53.89% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.3 40 0.0030 0.52 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.00"

1.7 85 0.0150 0.86 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

0.3 25 0.0070 1.35 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

3.3 150 Total

Summary for Subcatchment 2S: Driveways/Street

Runoff = 1.57 cfs @ 12.04 hrs,  Volume= 0.100 af,  Depth> 2.13"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr 2 Year  Rainfall=3.00"

Area (sf) CN Description
* 19,530 98 Paved  & Roof

4,920 74 >75% Grass cover, Good, HSG C
24,450 93 Weighted Average

4,920 20.12% Pervious Area
19,530 79.88% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.0 60 0.0130 1.01 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.00"

0.5 65 0.0120 2.22 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.3 30 0.0500 1.57 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

0.2 50 0.0040 4.33 5.31 Pipe Channel, Culvert
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.010  

0.6 60 0.0130 1.71 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

2.6 265 Total

Summary for Subcatchment 3S: Back Parking

Runoff = 0.87 cfs @ 12.05 hrs,  Volume= 0.053 af,  Depth> 1.63"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr 2 Year  Rainfall=3.00"

Area (sf) CN Description
* 9,410 98 Paved & Roof

4,000 72 Woods/grass comb., Good, HSG C
3,600 74 >75% Grass cover, Good, HSG C

17,010 87 Weighted Average
7,600 44.68% Pervious Area
9,410 55.32% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.5 40 0.0250 1.21 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.00"

1.3 80 0.0025 1.02 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

1.2 65 0.0340 0.92 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

3.0 185 Total

Summary for Reach 1R: Watershed Analysis Point 'A'

Inflow Area = 1.134 ac, 66.75% Impervious,  Inflow Depth > 1.95"    for  2 Year event
Inflow = 2.74 cfs @ 12.07 hrs,  Volume= 0.184 af
Outflow = 2.74 cfs @ 12.07 hrs,  Volume= 0.184 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
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Summary for Reach 2R: Watershed Analysis Point 'B'

Inflow Area = 0.390 ac, 55.32% Impervious,  Inflow Depth > 1.63"    for  2 Year event
Inflow = 0.87 cfs @ 12.05 hrs,  Volume= 0.053 af
Outflow = 0.87 cfs @ 12.05 hrs,  Volume= 0.053 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Summary for Reach 3R: Pipe

Inflow Area = 0.561 ac, 79.88% Impervious,  Inflow Depth > 2.13"    for  2 Year event
Inflow = 1.57 cfs @ 12.04 hrs,  Volume= 0.100 af
Outflow = 1.43 cfs @ 12.09 hrs,  Volume= 0.099 af,  Atten= 9%,  Lag= 2.5 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 4.00 fps,  Min. Travel Time= 1.4 min
Avg. Velocity = 1.40 fps,  Avg. Travel Time= 4.0 min

Peak Storage= 127 cf @ 12.06 hrs
Average Depth at Peak Storage= 0.40'
Bank-Full Depth= 1.50',  Capacity at Bank-Full= 9.76 cfs

18.0"  Round Pipe
n= 0.010
Length= 335.0'   Slope= 0.0051 '/'
Inlet Invert= 64.26',  Outlet Invert= 62.55'
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=24,940 sf   53.89% Impervious   Runoff Depth>3.29"Subcatchment 1S: Truck Yard
   Flow Length=150'   Tc=3.3 min   CN=89   Runoff=2.45 cfs  0.157 af

Runoff Area=24,450 sf   79.88% Impervious   Runoff Depth>3.69"Subcatchment 2S: Driveways/Street
   Flow Length=265'   Tc=2.6 min   CN=93   Runoff=2.64 cfs  0.173 af

Runoff Area=17,010 sf   55.32% Impervious   Runoff Depth>3.10"Subcatchment 3S: Back Parking
   Flow Length=185'   Tc=3.0 min   CN=87   Runoff=1.61 cfs  0.101 af

   Inflow=4.81 cfs  0.329 afReach 1R: Watershed Analysis Point 'A'
   Outflow=4.81 cfs  0.329 af

   Inflow=1.61 cfs  0.101 afReach 2R: Watershed Analysis Point 'B'
   Outflow=1.61 cfs  0.101 af

Avg. Flow Depth=0.53'   Max Vel=4.65 fps   Inflow=2.64 cfs  0.173 afReach 3R: Pipe
18.0"  Round Pipe   n=0.010   L=335.0'   S=0.0051 '/'   Capacity=9.76 cfs   Outflow=2.41 cfs  0.172 af
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Summary for Subcatchment 1S: Truck Yard

Runoff = 2.45 cfs @ 12.05 hrs,  Volume= 0.157 af,  Depth> 3.29"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr 10 Year  Rainfall=4.70"

Area (sf) CN Description
* 13,440 98 Paved & Roof
* 3,800 89 Gravel

1,800 74 Pasture/grassland/range, Good, HSG C
5,900 74 >75% Grass cover, Good, HSG C

24,940 89 Weighted Average
11,500 46.11% Pervious Area
13,440 53.89% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.3 40 0.0030 0.52 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.00"

1.7 85 0.0150 0.86 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

0.3 25 0.0070 1.35 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

3.3 150 Total

Summary for Subcatchment 2S: Driveways/Street

Runoff = 2.64 cfs @ 12.04 hrs,  Volume= 0.173 af,  Depth> 3.69"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr 10 Year  Rainfall=4.70"

Area (sf) CN Description
* 19,530 98 Paved  & Roof

4,920 74 >75% Grass cover, Good, HSG C
24,450 93 Weighted Average

4,920 20.12% Pervious Area
19,530 79.88% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.0 60 0.0130 1.01 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.00"

0.5 65 0.0120 2.22 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.3 30 0.0500 1.57 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

0.2 50 0.0040 4.33 5.31 Pipe Channel, Culvert
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.010  

0.6 60 0.0130 1.71 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

2.6 265 Total

Summary for Subcatchment 3S: Back Parking

Runoff = 1.61 cfs @ 12.05 hrs,  Volume= 0.101 af,  Depth> 3.10"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr 10 Year  Rainfall=4.70"

Area (sf) CN Description
* 9,410 98 Paved & Roof

4,000 72 Woods/grass comb., Good, HSG C
3,600 74 >75% Grass cover, Good, HSG C

17,010 87 Weighted Average
7,600 44.68% Pervious Area
9,410 55.32% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.5 40 0.0250 1.21 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.00"

1.3 80 0.0025 1.02 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

1.2 65 0.0340 0.92 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

3.0 185 Total

Summary for Reach 1R: Watershed Analysis Point 'A'

Inflow Area = 1.134 ac, 66.75% Impervious,  Inflow Depth > 3.49"    for  10 Year event
Inflow = 4.81 cfs @ 12.06 hrs,  Volume= 0.329 af
Outflow = 4.81 cfs @ 12.06 hrs,  Volume= 0.329 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
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Summary for Reach 2R: Watershed Analysis Point 'B'

Inflow Area = 0.390 ac, 55.32% Impervious,  Inflow Depth > 3.10"    for  10 Year event
Inflow = 1.61 cfs @ 12.05 hrs,  Volume= 0.101 af
Outflow = 1.61 cfs @ 12.05 hrs,  Volume= 0.101 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Summary for Reach 3R: Pipe

Inflow Area = 0.561 ac, 79.88% Impervious,  Inflow Depth > 3.69"    for  10 Year event
Inflow = 2.64 cfs @ 12.04 hrs,  Volume= 0.173 af
Outflow = 2.41 cfs @ 12.08 hrs,  Volume= 0.172 af,  Atten= 9%,  Lag= 2.1 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 4.65 fps,  Min. Travel Time= 1.2 min
Avg. Velocity = 1.69 fps,  Avg. Travel Time= 3.3 min

Peak Storage= 185 cf @ 12.06 hrs
Average Depth at Peak Storage= 0.53'
Bank-Full Depth= 1.50',  Capacity at Bank-Full= 9.76 cfs

18.0"  Round Pipe
n= 0.010
Length= 335.0'   Slope= 0.0051 '/'
Inlet Invert= 64.26',  Outlet Invert= 62.55'
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=24,940 sf   53.89% Impervious   Runoff Depth>4.02"Subcatchment 1S: Truck Yard
   Flow Length=150'   Tc=3.3 min   CN=89   Runoff=2.96 cfs  0.192 af

Runoff Area=24,450 sf   79.88% Impervious   Runoff Depth>4.43"Subcatchment 2S: Driveways/Street
   Flow Length=265'   Tc=2.6 min   CN=93   Runoff=3.13 cfs  0.207 af

Runoff Area=17,010 sf   55.32% Impervious   Runoff Depth>3.81"Subcatchment 3S: Back Parking
   Flow Length=185'   Tc=3.0 min   CN=87   Runoff=1.96 cfs  0.124 af

   Inflow=5.78 cfs  0.399 afReach 1R: Watershed Analysis Point 'A'
   Outflow=5.78 cfs  0.399 af

   Inflow=1.96 cfs  0.124 afReach 2R: Watershed Analysis Point 'B'
   Outflow=1.96 cfs  0.124 af

Avg. Flow Depth=0.58'   Max Vel=4.88 fps   Inflow=3.13 cfs  0.207 afReach 3R: Pipe
18.0"  Round Pipe   n=0.010   L=335.0'   S=0.0051 '/'   Capacity=9.76 cfs   Outflow=2.87 cfs  0.207 af
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Summary for Subcatchment 1S: Truck Yard

Runoff = 2.96 cfs @ 12.05 hrs,  Volume= 0.192 af,  Depth> 4.02"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr 25 Year  Rainfall=5.50"

Area (sf) CN Description
* 13,440 98 Paved & Roof
* 3,800 89 Gravel

1,800 74 Pasture/grassland/range, Good, HSG C
5,900 74 >75% Grass cover, Good, HSG C

24,940 89 Weighted Average
11,500 46.11% Pervious Area
13,440 53.89% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.3 40 0.0030 0.52 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.00"

1.7 85 0.0150 0.86 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

0.3 25 0.0070 1.35 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

3.3 150 Total

Summary for Subcatchment 2S: Driveways/Street

Runoff = 3.13 cfs @ 12.04 hrs,  Volume= 0.207 af,  Depth> 4.43"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr 25 Year  Rainfall=5.50"

Area (sf) CN Description
* 19,530 98 Paved  & Roof

4,920 74 >75% Grass cover, Good, HSG C
24,450 93 Weighted Average

4,920 20.12% Pervious Area
19,530 79.88% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.0 60 0.0130 1.01 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.00"

0.5 65 0.0120 2.22 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.3 30 0.0500 1.57 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

0.2 50 0.0040 4.33 5.31 Pipe Channel, Culvert
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.010  

0.6 60 0.0130 1.71 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

2.6 265 Total

Summary for Subcatchment 3S: Back Parking

Runoff = 1.96 cfs @ 12.05 hrs,  Volume= 0.124 af,  Depth> 3.81"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr 25 Year  Rainfall=5.50"

Area (sf) CN Description
* 9,410 98 Paved & Roof

4,000 72 Woods/grass comb., Good, HSG C
3,600 74 >75% Grass cover, Good, HSG C

17,010 87 Weighted Average
7,600 44.68% Pervious Area
9,410 55.32% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.5 40 0.0250 1.21 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.00"

1.3 80 0.0025 1.02 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

1.2 65 0.0340 0.92 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

3.0 185 Total

Summary for Reach 1R: Watershed Analysis Point 'A'

Inflow Area = 1.134 ac, 66.75% Impervious,  Inflow Depth > 4.22"    for  25 Year event
Inflow = 5.78 cfs @ 12.06 hrs,  Volume= 0.399 af
Outflow = 5.78 cfs @ 12.06 hrs,  Volume= 0.399 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
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Summary for Reach 2R: Watershed Analysis Point 'B'

Inflow Area = 0.390 ac, 55.32% Impervious,  Inflow Depth > 3.81"    for  25 Year event
Inflow = 1.96 cfs @ 12.05 hrs,  Volume= 0.124 af
Outflow = 1.96 cfs @ 12.05 hrs,  Volume= 0.124 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Summary for Reach 3R: Pipe

Inflow Area = 0.561 ac, 79.88% Impervious,  Inflow Depth > 4.43"    for  25 Year event
Inflow = 3.13 cfs @ 12.04 hrs,  Volume= 0.207 af
Outflow = 2.87 cfs @ 12.07 hrs,  Volume= 0.207 af,  Atten= 8%,  Lag= 1.9 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 4.88 fps,  Min. Travel Time= 1.1 min
Avg. Velocity = 1.79 fps,  Avg. Travel Time= 3.1 min

Peak Storage= 210 cf @ 12.06 hrs
Average Depth at Peak Storage= 0.58'
Bank-Full Depth= 1.50',  Capacity at Bank-Full= 9.76 cfs

18.0"  Round Pipe
n= 0.010
Length= 335.0'   Slope= 0.0051 '/'
Inlet Invert= 64.26',  Outlet Invert= 62.55'
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=14,240 sf   65.31% Impervious   Runoff Depth>1.87"Subcatchment 1S: Truck Yard
   Flow Length=165'   Tc=2.2 min   CN=90   Runoff=0.82 cfs  0.051 af

Runoff Area=24,450 sf   79.88% Impervious   Runoff Depth>2.13"Subcatchment 2S: Driveways/Street
   Flow Length=265'   Tc=2.6 min   CN=93   Runoff=1.57 cfs  0.100 af

Runoff Area=17,010 sf   55.32% Impervious   Runoff Depth>1.63"Subcatchment 3S: Back Parking
   Flow Length=185'   Tc=3.0 min   CN=87   Runoff=0.87 cfs  0.053 af

Runoff Area=7,300 sf   100.00% Impervious   Runoff Depth>2.59"Subcatchment 4S: New Building
   Flow Length=150'   Tc=1.2 min   CN=98   Runoff=0.54 cfs  0.036 af

Runoff Area=3,400 sf   46.47% Impervious   Runoff Depth>1.48"Subcatchment 5S: Enlarged Parking
   Flow Length=60'   Slope=0.0130 '/'   Tc=1.0 min   CN=85   Runoff=0.16 cfs  0.010 af

   Inflow=2.63 cfs  0.186 afReach 1R: Watershed Analysis Point 'A'
   Outflow=2.63 cfs  0.186 af

   Inflow=0.87 cfs  0.053 afReach 2R: Watershed Analysis Point 'B'
   Outflow=0.87 cfs  0.053 af

Avg. Flow Depth=0.40'   Max Vel=4.00 fps   Inflow=1.57 cfs  0.100 afReach 3R: Pipe
18.0"  Round Pipe   n=0.010   L=335.0'   S=0.0051 '/'   Capacity=9.76 cfs   Outflow=1.43 cfs  0.099 af

Peak Elev=67.43'  Storage=155 cf   Inflow=0.16 cfs  0.010 afPond 1P: Vegetated Filter Basin
   Discarded=0.02 cfs  0.010 af   Primary=0.00 cfs  0.000 af   Outflow=0.02 cfs  0.010 af

Peak Elev=64.38'   Inflow=0.54 cfs  0.036 afPond 2P: New Catch Basin
10.0"  Round Culvert  n=0.010  L=45.0'  S=0.0000 '/'   Outflow=0.54 cfs  0.036 af
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Summary for Subcatchment 1S: Truck Yard

Runoff = 0.82 cfs @ 12.04 hrs,  Volume= 0.051 af,  Depth> 1.87"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr 2 Year  Rainfall=3.00"

Area (sf) CN Description
* 9,300 98 Paved & Roof

4,940 74 >75% Grass cover, Good, HSG C
14,240 90 Weighted Average

4,940 34.69% Pervious Area
9,300 65.31% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.1 90 0.0220 1.35 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.00"

0.3 40 0.0100 2.03 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.8 35 0.0100 0.70 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

2.2 165 Total

Summary for Subcatchment 2S: Driveways/Street

Runoff = 1.57 cfs @ 12.04 hrs,  Volume= 0.100 af,  Depth> 2.13"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr 2 Year  Rainfall=3.00"

Area (sf) CN Description
* 19,530 98 Paved  & Roof

4,920 74 >75% Grass cover, Good, HSG C
24,450 93 Weighted Average

4,920 20.12% Pervious Area
19,530 79.88% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.0 60 0.0130 1.01 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.00"

0.5 65 0.0120 2.22 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.3 30 0.0500 1.57 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

0.2 50 0.0040 4.33 5.31 Pipe Channel, Culvert
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.010  

0.6 60 0.0130 1.71 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps
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2.6 265 Total

Summary for Subcatchment 3S: Back Parking

Runoff = 0.87 cfs @ 12.05 hrs,  Volume= 0.053 af,  Depth> 1.63"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr 2 Year  Rainfall=3.00"

Area (sf) CN Description
* 9,410 98 Paved & Roof

4,000 72 Woods/grass comb., Good, HSG C
3,600 74 >75% Grass cover, Good, HSG C

17,010 87 Weighted Average
7,600 44.68% Pervious Area
9,410 55.32% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.5 40 0.0250 1.21 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.00"

1.3 80 0.0025 1.02 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

1.2 65 0.0340 0.92 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

3.0 185 Total

Summary for Subcatchment 4S: New Building

Runoff = 0.54 cfs @ 12.02 hrs,  Volume= 0.036 af,  Depth> 2.59"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr 2 Year  Rainfall=3.00"

Area (sf) CN Description
* 7,300 98 Roof

7,300 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.5 45 0.0500 1.64 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.00"

0.6 40 0.0200 1.11 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.00"

0.1 65 0.0200 7.39 4.03 Pipe Channel, 
10.0"  Round  Area= 0.5 sf  Perim= 2.6'  r= 0.21'
n= 0.010  

1.2 150 Total
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Summary for Subcatchment 5S: Enlarged Parking

Runoff = 0.16 cfs @ 12.02 hrs,  Volume= 0.010 af,  Depth> 1.48"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr 2 Year  Rainfall=3.00"

Area (sf) CN Description
* 1,580 98 Paved

1,820 74 >75% Grass cover, Good, HSG C
3,400 85 Weighted Average
1,820 53.53% Pervious Area
1,580 46.47% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.0 60 0.0130 1.01 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.00"

Summary for Reach 1R: Watershed Analysis Point 'A'

Inflow Area = 1.134 ac, 76.35% Impervious,  Inflow Depth > 1.97"    for  2 Year event
Inflow = 2.63 cfs @ 12.05 hrs,  Volume= 0.186 af
Outflow = 2.63 cfs @ 12.05 hrs,  Volume= 0.186 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Summary for Reach 2R: Watershed Analysis Point 'B'

Inflow Area = 0.390 ac, 55.32% Impervious,  Inflow Depth > 1.63"    for  2 Year event
Inflow = 0.87 cfs @ 12.05 hrs,  Volume= 0.053 af
Outflow = 0.87 cfs @ 12.05 hrs,  Volume= 0.053 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Summary for Reach 3R: Pipe

Inflow Area = 0.561 ac, 79.88% Impervious,  Inflow Depth > 2.13"    for  2 Year event
Inflow = 1.57 cfs @ 12.04 hrs,  Volume= 0.100 af
Outflow = 1.43 cfs @ 12.09 hrs,  Volume= 0.099 af,  Atten= 9%,  Lag= 2.5 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 4.00 fps,  Min. Travel Time= 1.4 min
Avg. Velocity = 1.40 fps,  Avg. Travel Time= 4.0 min

Peak Storage= 127 cf @ 12.06 hrs
Average Depth at Peak Storage= 0.40'
Bank-Full Depth= 1.50',  Capacity at Bank-Full= 9.76 cfs
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18.0"  Round Pipe
n= 0.010
Length= 335.0'   Slope= 0.0051 '/'
Inlet Invert= 64.26',  Outlet Invert= 62.55'

Summary for Pond 1P: Vegetated Filter Basin

Inflow Area = 0.078 ac, 46.47% Impervious,  Inflow Depth > 1.48"    for  2 Year event
Inflow = 0.16 cfs @ 12.02 hrs,  Volume= 0.010 af
Outflow = 0.02 cfs @ 12.52 hrs,  Volume= 0.010 af,  Atten= 86%,  Lag= 30.4 min
Discarded = 0.02 cfs @ 12.52 hrs,  Volume= 0.010 af
Primary = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 67.43' @ 12.52 hrs   Surf.Area= 399 sf   Storage= 155 cf

Plug-Flow detention time= 66.8 min calculated for 0.010 af (100% of inflow)
Center-of-Mass det. time= 66.1 min ( 855.0 - 788.9 )

Volume Invert Avail.Storage Storage Description
#1 66.90' 2,062 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
66.90 180 0 0
67.90 590 385 385
68.50 5,000 1,677 2,062

Device Routing     Invert Outlet Devices
#1 Primary 67.90' 10.0' long  x 10.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.49  2.56  2.70  2.69  2.68  2.69  2.67  2.64   

#2 Discarded 66.90' 2.400 in/hr Exfiltration over Surface area   

Discarded OutFlow  Max=0.02 cfs @ 12.52 hrs  HW=67.43'   (Free Discharge)
2=Exfiltration  (Exfiltration Controls 0.02 cfs)

Primary OutFlow  Max=0.00 cfs @ 5.00 hrs  HW=66.90'   (Free Discharge)
1=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Summary for Pond 2P: New Catch Basin

Inflow Area = 0.168 ac,100.00% Impervious,  Inflow Depth > 2.59"    for  2 Year event
Inflow = 0.54 cfs @ 12.02 hrs,  Volume= 0.036 af
Outflow = 0.54 cfs @ 12.02 hrs,  Volume= 0.036 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.54 cfs @ 12.02 hrs,  Volume= 0.036 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 64.38' @ 12.02 hrs

Device Routing     Invert Outlet Devices
#1 Primary 63.80' 10.0"  Round Culvert   

L= 45.0'   CPP, mitered to conform to fill,  Ke= 0.700   
Inlet / Outlet Invert= 63.80' / 63.80'   S= 0.0000 '/'   Cc= 0.900   
n= 0.010   

Primary OutFlow  Max=0.51 cfs @ 12.02 hrs  HW=64.37'   (Free Discharge)
1=Culvert  (Barrel Controls 0.51 cfs @ 1.83 fps)
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=14,240 sf   65.31% Impervious   Runoff Depth>3.39"Subcatchment 1S: Truck Yard
   Flow Length=165'   Tc=2.2 min   CN=90   Runoff=1.45 cfs  0.092 af

Runoff Area=24,450 sf   79.88% Impervious   Runoff Depth>3.69"Subcatchment 2S: Driveways/Street
   Flow Length=265'   Tc=2.6 min   CN=93   Runoff=2.64 cfs  0.173 af

Runoff Area=17,010 sf   55.32% Impervious   Runoff Depth>3.10"Subcatchment 3S: Back Parking
   Flow Length=185'   Tc=3.0 min   CN=87   Runoff=1.61 cfs  0.101 af

Runoff Area=7,300 sf   100.00% Impervious   Runoff Depth>4.15"Subcatchment 4S: New Building
   Flow Length=150'   Tc=1.2 min   CN=98   Runoff=0.85 cfs  0.058 af

Runoff Area=3,400 sf   46.47% Impervious   Runoff Depth>2.91"Subcatchment 5S: Enlarged Parking
   Flow Length=60'   Slope=0.0130 '/'   Tc=1.0 min   CN=85   Runoff=0.31 cfs  0.019 af

   Inflow=4.52 cfs  0.323 afReach 1R: Watershed Analysis Point 'A'
   Outflow=4.52 cfs  0.323 af

   Inflow=1.61 cfs  0.101 afReach 2R: Watershed Analysis Point 'B'
   Outflow=1.61 cfs  0.101 af

Avg. Flow Depth=0.53'   Max Vel=4.65 fps   Inflow=2.64 cfs  0.173 afReach 3R: Pipe
18.0"  Round Pipe   n=0.010   L=335.0'   S=0.0051 '/'   Capacity=9.76 cfs   Outflow=2.41 cfs  0.172 af

Peak Elev=67.85'  Storage=354 cf   Inflow=0.31 cfs  0.019 afPond 1P: Vegetated Filter Basin
   Discarded=0.03 cfs  0.018 af   Primary=0.00 cfs  0.000 af   Outflow=0.03 cfs  0.018 af

Peak Elev=64.55'   Inflow=0.85 cfs  0.058 afPond 2P: New Catch Basin
10.0"  Round Culvert  n=0.010  L=45.0'  S=0.0000 '/'   Outflow=0.85 cfs  0.058 af
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Summary for Subcatchment 1S: Truck Yard

Runoff = 1.45 cfs @ 12.04 hrs,  Volume= 0.092 af,  Depth> 3.39"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr 10 Year  Rainfall=4.70"

Area (sf) CN Description
* 9,300 98 Paved & Roof

4,940 74 >75% Grass cover, Good, HSG C
14,240 90 Weighted Average

4,940 34.69% Pervious Area
9,300 65.31% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.1 90 0.0220 1.35 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.00"

0.3 40 0.0100 2.03 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.8 35 0.0100 0.70 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

2.2 165 Total

Summary for Subcatchment 2S: Driveways/Street

Runoff = 2.64 cfs @ 12.04 hrs,  Volume= 0.173 af,  Depth> 3.69"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr 10 Year  Rainfall=4.70"

Area (sf) CN Description
* 19,530 98 Paved  & Roof

4,920 74 >75% Grass cover, Good, HSG C
24,450 93 Weighted Average

4,920 20.12% Pervious Area
19,530 79.88% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.0 60 0.0130 1.01 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.00"

0.5 65 0.0120 2.22 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.3 30 0.0500 1.57 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

0.2 50 0.0040 4.33 5.31 Pipe Channel, Culvert
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.010  

0.6 60 0.0130 1.71 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps
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2.6 265 Total

Summary for Subcatchment 3S: Back Parking

Runoff = 1.61 cfs @ 12.05 hrs,  Volume= 0.101 af,  Depth> 3.10"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr 10 Year  Rainfall=4.70"

Area (sf) CN Description
* 9,410 98 Paved & Roof

4,000 72 Woods/grass comb., Good, HSG C
3,600 74 >75% Grass cover, Good, HSG C

17,010 87 Weighted Average
7,600 44.68% Pervious Area
9,410 55.32% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.5 40 0.0250 1.21 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.00"

1.3 80 0.0025 1.02 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

1.2 65 0.0340 0.92 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

3.0 185 Total

Summary for Subcatchment 4S: New Building

Runoff = 0.85 cfs @ 12.02 hrs,  Volume= 0.058 af,  Depth> 4.15"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr 10 Year  Rainfall=4.70"

Area (sf) CN Description
* 7,300 98 Roof

7,300 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.5 45 0.0500 1.64 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.00"

0.6 40 0.0200 1.11 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.00"

0.1 65 0.0200 7.39 4.03 Pipe Channel, 
10.0"  Round  Area= 0.5 sf  Perim= 2.6'  r= 0.21'
n= 0.010  

1.2 150 Total



Type III 24-hr 10 Year  Rainfall=4.70"Immucell POST-Development 2014
  Printed  5/22/2014Prepared by HARRIMAN

HydroCAD® 9.10  s/n 00770  © 2010 HydroCAD Software Solutions LLC

Summary for Subcatchment 5S: Enlarged Parking

Runoff = 0.31 cfs @ 12.02 hrs,  Volume= 0.019 af,  Depth> 2.91"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr 10 Year  Rainfall=4.70"

Area (sf) CN Description
* 1,580 98 Paved

1,820 74 >75% Grass cover, Good, HSG C
3,400 85 Weighted Average
1,820 53.53% Pervious Area
1,580 46.47% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.0 60 0.0130 1.01 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.00"

Summary for Reach 1R: Watershed Analysis Point 'A'

Inflow Area = 1.134 ac, 76.35% Impervious,  Inflow Depth > 3.41"    for  10 Year event
Inflow = 4.52 cfs @ 12.05 hrs,  Volume= 0.323 af
Outflow = 4.52 cfs @ 12.05 hrs,  Volume= 0.323 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Summary for Reach 2R: Watershed Analysis Point 'B'

Inflow Area = 0.390 ac, 55.32% Impervious,  Inflow Depth > 3.10"    for  10 Year event
Inflow = 1.61 cfs @ 12.05 hrs,  Volume= 0.101 af
Outflow = 1.61 cfs @ 12.05 hrs,  Volume= 0.101 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Summary for Reach 3R: Pipe

Inflow Area = 0.561 ac, 79.88% Impervious,  Inflow Depth > 3.69"    for  10 Year event
Inflow = 2.64 cfs @ 12.04 hrs,  Volume= 0.173 af
Outflow = 2.41 cfs @ 12.08 hrs,  Volume= 0.172 af,  Atten= 9%,  Lag= 2.1 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 4.65 fps,  Min. Travel Time= 1.2 min
Avg. Velocity = 1.69 fps,  Avg. Travel Time= 3.3 min

Peak Storage= 185 cf @ 12.06 hrs
Average Depth at Peak Storage= 0.53'
Bank-Full Depth= 1.50',  Capacity at Bank-Full= 9.76 cfs



Type III 24-hr 10 Year  Rainfall=4.70"Immucell POST-Development 2014
  Printed  5/22/2014Prepared by HARRIMAN

HydroCAD® 9.10  s/n 00770  © 2010 HydroCAD Software Solutions LLC

18.0"  Round Pipe
n= 0.010
Length= 335.0'   Slope= 0.0051 '/'
Inlet Invert= 64.26',  Outlet Invert= 62.55'

Summary for Pond 1P: Vegetated Filter Basin

Inflow Area = 0.078 ac, 46.47% Impervious,  Inflow Depth > 2.91"    for  10 Year event
Inflow = 0.31 cfs @ 12.02 hrs,  Volume= 0.019 af
Outflow = 0.03 cfs @ 12.74 hrs,  Volume= 0.018 af,  Atten= 90%,  Lag= 43.4 min
Discarded = 0.03 cfs @ 12.74 hrs,  Volume= 0.018 af
Primary = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 67.85' @ 12.74 hrs   Surf.Area= 568 sf   Storage= 354 cf

Plug-Flow detention time= 121.1 min calculated for 0.018 af (97% of inflow)
Center-of-Mass det. time= 110.9 min ( 884.1 - 773.2 )

Volume Invert Avail.Storage Storage Description
#1 66.90' 2,062 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
66.90 180 0 0
67.90 590 385 385
68.50 5,000 1,677 2,062

Device Routing     Invert Outlet Devices
#1 Primary 67.90' 10.0' long  x 10.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.49  2.56  2.70  2.69  2.68  2.69  2.67  2.64   

#2 Discarded 66.90' 2.400 in/hr Exfiltration over Surface area   

Discarded OutFlow  Max=0.03 cfs @ 12.74 hrs  HW=67.85'   (Free Discharge)
2=Exfiltration  (Exfiltration Controls 0.03 cfs)

Primary OutFlow  Max=0.00 cfs @ 5.00 hrs  HW=66.90'   (Free Discharge)
1=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Summary for Pond 2P: New Catch Basin

Inflow Area = 0.168 ac,100.00% Impervious,  Inflow Depth > 4.15"    for  10 Year event
Inflow = 0.85 cfs @ 12.02 hrs,  Volume= 0.058 af
Outflow = 0.85 cfs @ 12.02 hrs,  Volume= 0.058 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.85 cfs @ 12.02 hrs,  Volume= 0.058 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 64.55' @ 12.02 hrs

Device Routing     Invert Outlet Devices
#1 Primary 63.80' 10.0"  Round Culvert   

L= 45.0'   CPP, mitered to conform to fill,  Ke= 0.700   
Inlet / Outlet Invert= 63.80' / 63.80'   S= 0.0000 '/'   Cc= 0.900   
n= 0.010   

Primary OutFlow  Max=0.81 cfs @ 12.02 hrs  HW=64.53'   (Free Discharge)
1=Culvert  (Barrel Controls 0.81 cfs @ 2.14 fps)
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=14,240 sf   65.31% Impervious   Runoff Depth>4.12"Subcatchment 1S: Truck Yard
   Flow Length=165'   Tc=2.2 min   CN=90   Runoff=1.75 cfs  0.112 af

Runoff Area=24,450 sf   79.88% Impervious   Runoff Depth>4.43"Subcatchment 2S: Driveways/Street
   Flow Length=265'   Tc=2.6 min   CN=93   Runoff=3.13 cfs  0.207 af

Runoff Area=17,010 sf   55.32% Impervious   Runoff Depth>3.81"Subcatchment 3S: Back Parking
   Flow Length=185'   Tc=3.0 min   CN=87   Runoff=1.96 cfs  0.124 af

Runoff Area=7,300 sf   100.00% Impervious   Runoff Depth>4.87"Subcatchment 4S: New Building
   Flow Length=150'   Tc=1.2 min   CN=98   Runoff=1.00 cfs  0.068 af

Runoff Area=3,400 sf   46.47% Impervious   Runoff Depth>3.61"Subcatchment 5S: Enlarged Parking
   Flow Length=60'   Slope=0.0130 '/'   Tc=1.0 min   CN=85   Runoff=0.39 cfs  0.024 af

   Inflow=5.40 cfs  0.389 afReach 1R: Watershed Analysis Point 'A'
   Outflow=5.40 cfs  0.389 af

   Inflow=1.96 cfs  0.124 afReach 2R: Watershed Analysis Point 'B'
   Outflow=1.96 cfs  0.124 af

Avg. Flow Depth=0.58'   Max Vel=4.88 fps   Inflow=3.13 cfs  0.207 afReach 3R: Pipe
18.0"  Round Pipe   n=0.010   L=335.0'   S=0.0051 '/'   Capacity=9.76 cfs   Outflow=2.87 cfs  0.207 af

Peak Elev=67.92'  Storage=399 cf   Inflow=0.39 cfs  0.024 afPond 1P: Vegetated Filter Basin
   Discarded=0.04 cfs  0.021 af   Primary=0.08 cfs  0.002 af   Outflow=0.12 cfs  0.022 af

Peak Elev=64.63'   Inflow=1.00 cfs  0.068 afPond 2P: New Catch Basin
10.0"  Round Culvert  n=0.010  L=45.0'  S=0.0000 '/'   Outflow=1.00 cfs  0.068 af
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Summary for Subcatchment 1S: Truck Yard

Runoff = 1.75 cfs @ 12.04 hrs,  Volume= 0.112 af,  Depth> 4.12"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr 25 Year  Rainfall=5.50"

Area (sf) CN Description
* 9,300 98 Paved & Roof

4,940 74 >75% Grass cover, Good, HSG C
14,240 90 Weighted Average

4,940 34.69% Pervious Area
9,300 65.31% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.1 90 0.0220 1.35 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.00"

0.3 40 0.0100 2.03 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.8 35 0.0100 0.70 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

2.2 165 Total

Summary for Subcatchment 2S: Driveways/Street

Runoff = 3.13 cfs @ 12.04 hrs,  Volume= 0.207 af,  Depth> 4.43"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr 25 Year  Rainfall=5.50"

Area (sf) CN Description
* 19,530 98 Paved  & Roof

4,920 74 >75% Grass cover, Good, HSG C
24,450 93 Weighted Average

4,920 20.12% Pervious Area
19,530 79.88% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.0 60 0.0130 1.01 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.00"

0.5 65 0.0120 2.22 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.3 30 0.0500 1.57 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

0.2 50 0.0040 4.33 5.31 Pipe Channel, Culvert
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.010  

0.6 60 0.0130 1.71 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps
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2.6 265 Total

Summary for Subcatchment 3S: Back Parking

Runoff = 1.96 cfs @ 12.05 hrs,  Volume= 0.124 af,  Depth> 3.81"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr 25 Year  Rainfall=5.50"

Area (sf) CN Description
* 9,410 98 Paved & Roof

4,000 72 Woods/grass comb., Good, HSG C
3,600 74 >75% Grass cover, Good, HSG C

17,010 87 Weighted Average
7,600 44.68% Pervious Area
9,410 55.32% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.5 40 0.0250 1.21 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.00"

1.3 80 0.0025 1.02 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

1.2 65 0.0340 0.92 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

3.0 185 Total

Summary for Subcatchment 4S: New Building

Runoff = 1.00 cfs @ 12.02 hrs,  Volume= 0.068 af,  Depth> 4.87"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr 25 Year  Rainfall=5.50"

Area (sf) CN Description
* 7,300 98 Roof

7,300 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.5 45 0.0500 1.64 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.00"

0.6 40 0.0200 1.11 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.00"

0.1 65 0.0200 7.39 4.03 Pipe Channel, 
10.0"  Round  Area= 0.5 sf  Perim= 2.6'  r= 0.21'
n= 0.010  

1.2 150 Total
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Summary for Subcatchment 5S: Enlarged Parking

Runoff = 0.39 cfs @ 12.01 hrs,  Volume= 0.024 af,  Depth> 3.61"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr 25 Year  Rainfall=5.50"

Area (sf) CN Description
* 1,580 98 Paved

1,820 74 >75% Grass cover, Good, HSG C
3,400 85 Weighted Average
1,820 53.53% Pervious Area
1,580 46.47% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.0 60 0.0130 1.01 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.00"

Summary for Reach 1R: Watershed Analysis Point 'A'

Inflow Area = 1.134 ac, 76.35% Impervious,  Inflow Depth > 4.12"    for  25 Year event
Inflow = 5.40 cfs @ 12.05 hrs,  Volume= 0.389 af
Outflow = 5.40 cfs @ 12.05 hrs,  Volume= 0.389 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Summary for Reach 2R: Watershed Analysis Point 'B'

Inflow Area = 0.390 ac, 55.32% Impervious,  Inflow Depth > 3.81"    for  25 Year event
Inflow = 1.96 cfs @ 12.05 hrs,  Volume= 0.124 af
Outflow = 1.96 cfs @ 12.05 hrs,  Volume= 0.124 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Summary for Reach 3R: Pipe

Inflow Area = 0.561 ac, 79.88% Impervious,  Inflow Depth > 4.43"    for  25 Year event
Inflow = 3.13 cfs @ 12.04 hrs,  Volume= 0.207 af
Outflow = 2.87 cfs @ 12.07 hrs,  Volume= 0.207 af,  Atten= 8%,  Lag= 1.9 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 4.88 fps,  Min. Travel Time= 1.1 min
Avg. Velocity = 1.79 fps,  Avg. Travel Time= 3.1 min

Peak Storage= 210 cf @ 12.06 hrs
Average Depth at Peak Storage= 0.58'
Bank-Full Depth= 1.50',  Capacity at Bank-Full= 9.76 cfs
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18.0"  Round Pipe
n= 0.010
Length= 335.0'   Slope= 0.0051 '/'
Inlet Invert= 64.26',  Outlet Invert= 62.55'

Summary for Pond 1P: Vegetated Filter Basin

Inflow Area = 0.078 ac, 46.47% Impervious,  Inflow Depth > 3.61"    for  25 Year event
Inflow = 0.39 cfs @ 12.01 hrs,  Volume= 0.024 af
Outflow = 0.12 cfs @ 12.31 hrs,  Volume= 0.022 af,  Atten= 69%,  Lag= 17.8 min
Discarded = 0.04 cfs @ 12.31 hrs,  Volume= 0.021 af
Primary = 0.08 cfs @ 12.31 hrs,  Volume= 0.002 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 67.92' @ 12.31 hrs   Surf.Area= 744 sf   Storage= 399 cf

Plug-Flow detention time= 119.2 min calculated for 0.022 af (95% of inflow)
Center-of-Mass det. time= 101.3 min ( 869.3 - 768.0 )

Volume Invert Avail.Storage Storage Description
#1 66.90' 2,062 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
66.90 180 0 0
67.90 590 385 385
68.50 5,000 1,677 2,062

Device Routing     Invert Outlet Devices
#1 Primary 67.90' 10.0' long  x 10.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.49  2.56  2.70  2.69  2.68  2.69  2.67  2.64   

#2 Discarded 66.90' 2.400 in/hr Exfiltration over Surface area   

Discarded OutFlow  Max=0.04 cfs @ 12.31 hrs  HW=67.92'   (Free Discharge)
2=Exfiltration  (Exfiltration Controls 0.04 cfs)

Primary OutFlow  Max=0.07 cfs @ 12.31 hrs  HW=67.92'   (Free Discharge)
1=Broad-Crested Rectangular Weir  (Weir Controls 0.07 cfs @ 0.36 fps)
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Summary for Pond 2P: New Catch Basin

Inflow Area = 0.168 ac,100.00% Impervious,  Inflow Depth > 4.87"    for  25 Year event
Inflow = 1.00 cfs @ 12.02 hrs,  Volume= 0.068 af
Outflow = 1.00 cfs @ 12.02 hrs,  Volume= 0.068 af,  Atten= 0%,  Lag= 0.0 min
Primary = 1.00 cfs @ 12.02 hrs,  Volume= 0.068 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 64.63' @ 12.02 hrs

Device Routing     Invert Outlet Devices
#1 Primary 63.80' 10.0"  Round Culvert   

L= 45.0'   CPP, mitered to conform to fill,  Ke= 0.700   
Inlet / Outlet Invert= 63.80' / 63.80'   S= 0.0000 '/'   Cc= 0.900   
n= 0.010   

Primary OutFlow  Max=0.95 cfs @ 12.02 hrs  HW=64.60'   (Free Discharge)
1=Culvert  (Barrel Controls 0.95 cfs @ 2.26 fps)
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